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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a passive 
safety device control system that can work more 
desirably according to the status of crashes than existent 
systems, and a soft crash detecting method. 
SOLUTION: In the event of a soft or less severe crash, 
longitudinal deceleration Gs of a vehicle body once rises 
and falls before surging up again. The time derivative of 
the deceleration dGs/dt fluctuates in accordance with 
the fluctuation of the deceleration Gs; the first maximal 
value dGmaximal appears against the initial rise/fall of 
the deceleration Gs and a larger time derivative value 
than the first maximal value dGmaximal appears later. 
Plotting the time derivative dGs/ dt as a ftinction of the 
deceleration Gs shows that the first maximal value 
dGmaximal is the maximal value of the time derivative 
dGs/ dt when the deceleration Gs on the rise falls into an 
initial decline. Multiplying the first maximal value 




dGmaximal by a constant provides a threshold dGfire. A 
value on the time derivative dGs/dt in excess of the threshold dGfire results in a determination 
of a soft crash, which in turn inflates an air bag at a high rate. 
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40 nfdg> s2 8:6'^^tT^n. M3isco^rB^?s^fiidG 

s(t) / d t <D^ 1 d Goaximai jb^TBSfilc}; 0 

izt^icmm-^nxi^^^o mim±md c^^^i ti^r 
(Dp\m^mtNoicf^^xs 3 1 ti^mn^ti. -^mmm 

jg^^U 5 Ol¥O^UT. ^i:7^^^Fi cOVtyhff^ 

50 [002 6] mmn^m(Dm i m:km d Gmaxi»ai a^t 
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T s 2 9 ti^mn^n. m i m±md g maximal ff^±mm 

T^{iJS:<> S 2 9OM^|g«(iN0{C:Q:oTS 3 1 

n^n^o ^n(c*fL. igis^tfiid G«axi«a i ^b^Tis 

n. y7h^^*y>'^1^mo/c:i6<OL^t/^fild Gfire io 

mw-^n^o c(omwi^. ^ra^«5j^fitdGs /d tcom 

11S;^fid Gmaximai A ^jt^t S C ^ <J: 0 tTt> 

n. ff^n/cmL^v^M^^^u 6 otcteig^n^o ^ 
o> b^v>fiidGfire imm(ommic^^i:^rci^^t£icm 

^^n^o S/C:. |g Hl>^fiid G maximal H^^Oj^ 

tuiSu/cL^v^ffid Gfire *n#e>n^o 

^PpM^i^ffld Gs(t) /d tif^mn^ri^o 20 

tf^n> ^ra?»^ffidGs(t) /d t ;b^U^l/^fiid Gfire 

s(t) /d t ;b^L^i/^fitd Gfire Ji^^TTfetXt^. S3 3C0 

V^^/ci6. S 2 2;0^^T^n^^^. ^tOW^^^CiY E 
StC5&0> S 2 3 — 5 2 7 ^itJC. S2 8~S3 1:6'«X 

^^^y^^n^o ^p^M^ffidGs /d xo:>'m\mxM6 

Gmaximal fi. ^{fc L ^^1/ ^fc ^6. TPSffi ^ ±|5I 

tC. m 1 <l;^ffid Goaximal tCgO^^Ti^*^ tl^ 

V^fiidGfire Simt> ^fkb^V^fca^s S2 8-S 

3 Oti:|g 1 <i:;*;{fid Gmaxw ^mn^^mc 1 iHltf 3 

G maximal il "FPSfifi^ <fc 

CO 0 2 8] MJSfiGsw cO^raeS^^fiid Csu) /d t 

HT'f^ii!i?-&S'^< . M.'X^^t^ 2 -oommm 

mHS;^ffidG».i»i W«^^*^1^j^*«c<DB«. as 
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[0 0 2 9] JW±<DittBa*^ewe.A>«:<fe^(c> ^HiSEJi^ 

AtL^V^fflia^gP^V^LLSt/^fflil^^gU^^filcb. S3 

4 «SI?f -r 5g|55^*^f^i<)*i^gp«r«fi!c L, S 2 3 ~ S 2 
7 ;Sr^fT-rSgi5^J*'5m 1 11;^fil^?#a5'&^^Ls S 2 1 

[0 0 3 0] ±^5IS6fg^lcfeV>T{±. 7nT-tr:y9-<D 

Tt*V>o ^ne><D0)J^118*5J:tfH9tC7a-g=-v- 
h V 7 h ^ 5 -y :i ^ :xfi:S-:Jv>TSiBB 

R AM 1 0 O«0 1 OlC^-r<fc'5tClSfi!tSnTV'' 

So 

[0 0 3 1] Vy h-^^^yi^^^liifU—^XDS 5 1 fC 
1 0 2lcK1t^nTl/^SllSjSfiGs(t) *<5felHlMjIfi^^: 

U 1 0 4lc;^^nT$felH]zgcjSJSGs(t-i) i:^ti?.i:i:fe 

ic, K*ji$n/c:jg?jiSGs *^4-iHiigjiS^^-u 1 0 2 

{ClB1iSnT4-|HlMjSfiGs(t) f:*nSo ^^V>T'S5 2 

U-b-y h*nT*it)s S 5 2©W^^||«N0»C%oT 

5 5 3A^^ff ^n. m 1 ^■J'^^Ci (Dti'^yhmCi 

TfeO, S 5 3OW^iK««N0fCft-3TS 5 4!!)^l^ff 

^n, j^jiSG. A^«^*nSo ^tiiffi«^ffl;<^u 1 
0 eicKit^txita^^fiiii:. s 5 1 T'ig*lii^/cM3iS 

GsA^*ost^n5<o-(?sso **5. tkmmm^my^'ev 

[0 0 3 2] rm&Gs <Da^*^SJ&lHlSt, 01J^{if 2lHl 

?Tt>ntitf , s 5 3 (Dm^ffsmi vEstc^oTsss 
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Ci (Dti'yyhmci r^m^ctic^ont>n^o 2m 
itMM&W'i^m^'ev 1 0 dizim^ti^o ^fc. mm 

CO 0 3 3] ^ki^r^s 5 6f}mn^ti. wiMmw-i^mc 
(f . s 5 6 (om^^mt YES jc*oT s 5 7 tmn^ 

n. M}ii[¥l^fiiGa ^'^M3iJS«:;^fSG»axiinu» ^B^ 

m^^nxMmmmi^m^'eo 1 ostcisis^n^^i: 

fete. ^2:?!7'>>t$?C2 if^^^JT^n^o m2i3^>^ 

C2 coffljttit^ai-r^o 

[0 0 3 4] ^X^^VS 5 8;6^lltT^n. MiifiGs CO^ 

mwi^m d G 3(t) / d t ffmtmmmmic^^f^ t mm 

G s( t) / d t timrsui&mmi^m d g maximun, ^fc d 

(/^7b>S;b^cDW^;?)^tT^n^o ^Fam^j^ffid Gs(t) /d t 

90W^^mCi:Y E StC^oTS 6 0;6^llfT^n. S5 
8tc:|oV^Tr^»$n/c^PBm^^ffid Gs(t) /dtJb^S:;^ 

«d Gmaximu- tm^m^ ^nr. M«a^&^?s^j^fii^ 

;^fii;?<^U 1 1 2tci21i^n^o 
[0 0 3 5] MiiS¥l^fSGa ;6^MiSag::^faG 

maximum cfc 0 /J^^ < ^tlff . S 5 6 CDW^JS||{i N O 

mcl TbMtiAn^-^^n^o mmmmi^m^'ev i os 

tc|Eli^nTV^^MiiS«:^iiGmaximum ^^^^ L 

T. ^COjgtiiSS;^fflG maximum <^)lit#tC^V>r glS^J 

nfcM5Ifi¥l^filGa ^Kf:k^<rs^mm'^:^'yyh^ 
n^O*efe^o ^UT. S 6 2(C4ol/^T:^'>>hfilC2 
jb^S^lE]^. fi?lJ^Cf3lEltt_hT*fe§*^S*>0¥iJ^*^t=ft> 

n^o i^}iSe::^My^U 1 0 8taB1t^nTi/^^#;6^ 

mmLx. mmcmm^nrc3m<Dmmm^^mGa (d 

CO 0 3 6] i^At>\ 1 151cDtiigetc<}:5g;*:ffltc^-r 
5 6 OW^iiigSA^Y E S fC^oT S 5 7 Tb^HfifSnSo 
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[0 0 3 7] COPb^, iHUiiSGsW (D^mu^mdG 
s(t) /d tA<m»t$nsi:i:t>lc. iiSjS«^wm^)-fflS 

maximum Kj maximum ^ 

»);*:#ttti{f. ^m«'fii^;^fiidG.«xi«. *^MiT^ 

nSo ^LT. M3ISS;«:M;><*U 1 0 8{cfg^:?nfc 
10 «:;^{aG.aximu. Jb^ aSiKLT. jSt^tci^St^tl/t 3ii 
©iSiifi¥^fflG. <J;0:*:^<*ti{f. ti::fc:LT#fcjg 

mA^Y E S{C:&oTS 6 3;6^lltf$n. m2:7^^*F2 
Tb^-t-y h^n^o ^ntc<fc»3, '>:ICS 5 2A^SIff^n§ 

d Gs(t) /d t CDg:*:<iid G maximum <75Mff(*tTt?tl 

■r. S6 2cDW^i^;SA<YESt*o/ci:$«S:^{itd 

Gmoxlnm I d G Mxlm.1 L-TIS^Sn 

20 [0038] S52 £D¥iJ^)SgSA''Y E S ic^nff. S 6 

LT. S 6 5~S 6 SA^mifeS 2 8~S 3 1 tlBl^tcH 

^nSo ^ 1 ffi;*:ffld G«xi«i A^TKfiSJ; 
<. ±MJ;??/h$<T. L#(/^-fBd Gfire im.-&^t\. 
nff. S 6 7lCt3t/->T^3 75^^F3 A^-b>v hStl^o 
^ntJ:*), JW^. S 6 5~S 6 7A^X+<y:^^n, S 
51, S52. S64. S6 9. S 7 0 A'^i^jMLUff 5 
30 !ilc)§a^P^«S»Md Gs(t) /dtA^L^l/^fiidG 
fire j; 0 < ^ntf^ S 7 i A^Uff^nx 2 fflcDIgib 

CO 0 3 9] c<75*^fcffli!rcDMjiiS^o^i^ffii:«jiS 

G««i«- A<aMLT«aiHl. iS^fcJSStStxfcMiS* 

¥l^«Ga J.X±T-^S«^t«]^gA^W46Tti;»;A-c.»E 

igE'>'NcDe»^j;»)fii^fc^tb-rsci:A<T'€, i^Ji)* 
^H«i^ffidGs(t) /d t<D^l^:*:fii*.fc?)iEBItclSJ 
40 W-r5<li:A^T'^5o ^^SSmi^cfei/^Tti, M l SiJffli 
gpcOS56~S63 ^Hff fSgP^tA^m 1 1i:;*:fiTO#gB 
«r«^LTi/^So Mi*Sg;fc:ffiG««i«« 

«:V^iiaaiiEi:ltt8LT, ilSM)»iOli±A^e)M^!^©te^ 

jgc)tavi^fii^it«Eb, fttc^ffsnfcigtjiS^i^fiiA^ 
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[0 0 4 0] ±m^mmmmic^\'^rit. m:kLx^rc 

tC. R AM 1 2 Oti, 0 1 2lC^f Jc-^tC^JiSc^nSo 

So 

[0 0 4 1] h^^-y v'n.^^iai;!/— ^XDS 8 1 fC 

>i**^^»ii*nSo ^LT. ^lHlMji*;<*»J 1 2 2 

\ Z A\z1^-^nx9mWMS.0sit.\) tc^nsti:?) 
tc. ^*ii*txfciigtj^S*<4-lHlM3^S;<*'J 1 2 2{c85 

m.^nx'^mwMm.GsM i:$nSo ^^v-'T-. S8 2tc 
ti\ wmm^ic^\^^x v-t-yh snrfc "? . sszom 

So 

[0 0 4 2] ^v^T' s 8 4 ti^mnfEti. ^mmmu^ 

OT'fef), S 8 5*^llfT5nTi«3ia^PBm»ffld G 
s(t) /dtA^a^SnSo S 8 SlCfel/^TSISf^tlfefil 

d Gs(t) /A ttmmm^fSim.'^^mm.^m^'^') 1 2 e 
[0 0 4 3] w^m.mmm'9^m6 Gsw /d t (orn^t^ 

YES li:;&oT S 8 6 A^Htr^n, iSSWf Sa^fii d so 
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Gs( t) / d t <D¥J^«d G. *^gllE$n. MiSjS^WtS 
^M¥i^M?<*'J 1 2 8{cieig^nsi:i:t>(c. jgilig 
^KSSt^ffi«^M;^^:U 1 2 6A^^';T^nSo ^t^ffl 
dGa MiSS^F^tiS^J-fiid Gs(t) /dt«a 

fc, ^3*'i'>^C3 A^U-b-y h^nSo ^LT. SB 
7A<^tfSn, MjiS^Fam^^ffld Gs(t) /d tcD¥l^ 

fiid G. *<^P^?S5J'fflS;*:fiid Gm«i«™ JW±TS«*> 

S*^cOW^AMTt)nS„ igciiS^Pa^m^fiid G=(t) /d 
t (O^mm d G a *^^PBm^*««;«cffl d G «xi.u. W± 

■PSntf, S 8 7 ©W^iKSa YES{C*oTS88*^ 

iitT^n, «jgs^p^i»5^M(D¥i^flid Ga ij^mmm.^ 

:*:{i><tU 1 3 OfcfBlt^tifcffiT'feoT. «ff«Dlo 
ButciUffSn/ciHoifi^m^ffid Gs(c-i) /d t i:(D 

fit d G a tmram^mm^m d g i^lu. t> /Jn$ ^^n 

{f. S 8 7 ©ipJ^^m^'iN O tC*o T S 8 9 *^llff2 
tl. m4*'>>^C4 <D*>i7>h«C4 *MtiiD;J^±P) 
nSo jlS]Sfi^P^?S^ffie:^<iiA^¥t5ffiJ;D ^IpllS 
A^A"i7>'h$n«(DTfe'3. i^</^T'S 9 0*"«lltf5n. 
A'>VhfilC4 A^^^lelSSt, mtS3J-;^±T'feSS*^CD 
W^*^^=rt>nSc MMS^ra«R^^fit<Dg::*:ffld G 

[0 0 4 4] MiiS^Pa1?8»ffiA^tiML*A^e>tg:^-rn 

SjbV ^-O^&lca S 9 0 ©W^i^S*^ Y E S tC^SM 
{C S 8 7<D|iJ^-?g«A^Y E S^C*^)^ S 8 8 ^^:^V^Tm 

4 * -iz >^ ^ C 4 *^ U -tr -y h $ tiT. Miifi^^^JS^fil*^ 

fc^tiSo MjifiBfP^«S:9'<itd Gs(t) /d t<DS:*:Md 
*<ti:*:A>e.M'>li:KCfci:¥iJ^^n. s 9 0 cdW^j^^ 

«iY E StC^oTS 9 1 :6^^tf$n. mAy^^Ft 
•b-yhSnSo ^nicj;*?. i^fc S 8 2 *^^lfT^n-5 i: 
^> ^<D«^ie*{iYE Stc*»)> llSaai$H«S5:^ffli« 

d^tctei;iti?g<og:^fii*^^HS:*cfildG«xi«i i:LT 

5 6 4~S 7 1 fclsi^iOJ^^T^-yP'A^ISfTStis ^ 1 
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t/^Tfi. m 1 S 8 3 ~ S 9 1 ^Htf -T-SgPiJ-A^ 

CO 0 4 53 «:*5, \m&mmm^moym±m^. am 
?> jgc'>^osj^*^m m 1 «B:'cM^«jtf -r S 3 

LTfcJ;t\ 10 
[0 0 4 6] Sfc, ±fa#lli6SJ^«{i:*5V^T:7n>h-fe 
>+)-8 6. 8 Sit. mtiim^ly^MtLriiifj-t^i><D 

[0 0 4 7] 7a7'-lri'1?-8 4, ya>}-b> 

■9-8 6, 8 8 cO§tU:^^#^¥jt{t-r S¥?t{b¥©fi, 

CO 0 4 8] $rc. ±ti^mmmmic^\^^xitmmum 
^nft Kiw^ffl CD L ^ V ^ffi*^^-rn{f i: v ^o 

Co 0 4 9] ?e)fc, 2|i:^B^»c^sy7 h-i'^'y->i;g| 

m-Jsmt. :i.Tf^y^mm.mm^mm(^mmum.m.mm 

y 7 h ^> 5 -y a <0^til^*<.S i: -r -5 SiJU^Hfc *3i/ 
CO 0 5 0] ]i(±, *^B^©i.><OA^£D^ffiJgffi;S:P;aa 
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Bfe xT'/'C-y y^B*ilBS6*llJ:^-r7"a «y ^^^T-fe 
C023 ±fexT/^-y^^B*<i^/'c*W%^-r^ffi^ 

cs 3 ] ±iexT/ ^ -y ^mmummm^m^-r^m 1 

So 

cs 4 ] ±te^ f >';i/-^:^^«fi!c-r s y y h ^ ^ -y -> 

C06] ±IBxT/^'yy^BMffli^B^«fi!c-rs^2*iJ 
IB*.* nfc ;< v-^^-r y □ — ^ — h 

So. 

C0 7 ] y y h ^ ^ -y -> i ^^^(C fcft S ^<*:£Dfit5tS:^ 

nfc y :7 h ^ ^ :a ^^^o— gp^&^-r :7 a 

[0 10] lll8tc^-rv:7 h^^>yi/3.l^tH;i/— 
[011] *fi|0^cOMtcSiJ(7)^]5gmiTfe^xr/^^y^* 

(cf git ^ nz-c V :7 h ^ ^ ^y v' ^ «ita;i/-^>o-gp;&a 

[0 12] 01 iic^'rvyh^'^^y->=LiktH)V—^y 
^mnt^rabco r a Mcom^^^-tyti ^01?^ 

So 

1 0 : xz/vy^'^a 1 2 : xr>'^^yy^M*JSi^ 
@ 14: xz/^^yy 1 6 : m,^m^^m 2 
4:^l$iJS|ia5 2 6 :m2*fjgilg|5 3 0, 7 2: 
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